Introduction
The mental health of teachers is a basic component of the quality of education and affects both teachers' work achievement and the mental health of students. 1 Burnout, or professional exhaustion syndrome, is characterized by feelings of physical and emotional exhaustion, depersonalization, and reduced personal accomplishment. 2, 3 Studies have shown that education is a work context in which professionals (teachers) seem to be more inclined to suffer from burnout, which may be associated with a low level of mental health. 2, [4] [5] [6] [7] [8] Among the reasons for premature retirement A primary and secondary students' mental health education research group in the People's Republic of China has indicated that approximately half of all teachers have psychological problems. 10 In the last two decades, the People's Republic of China has deepened its basic education reforms through significant changes to school systems and teachers' evaluation systems. These changes have led to more pressure on teachers, who are, in turn, more likely to experience negative emotions and physical discomfort. 11 The mental health of teachers has become an important part of public health. Burnout is not the same as being depressed or overworked. It is a subtle process in which an individual is gradually caught in a state of mental fatigue and is completely empty and drained of all energy. Maslach et al described burnout as a syndrome of emotional exhaustion, depersonalization, and reduced personal accomplishment. 3 Burnout syndrome is a problem born of good intentions because it happens when individuals try to reach unrealistic goals and end up depleting their energy and losing touch with themselves and others. 12 Given the specific characteristics of contemporary Chinese teachers, Fang et al designed the Chinese Primary and Secondary School Teachers Maslach Burnout Inventory (C-MBI) and established a national norm. 13 The C-MBI is an effective tool to evaluate burnout among primary and secondary school teachers in the People's Republic of China and has good reliability and validity. Although there are previous studies of the matter, evidence of the association between mental health and burnout among Chinese teachers is limited by the fact that little empirical research has been conducted that adopts a multilevel framework to assess the association of mental health levels of teachers in remote mountain areas with burnout.
Luoding city is located in western Guangdong and is one of 50 remote mountain regions in the province. According to the Guangdong statistical yearbook in 2012, Luoding is not well developed economically; in 2011, the per capita annual income was 10,937 Chinese yuan, which is the lowest-ranking of the 121 counties in Guangdong. Mountain area teachers are at an increased risk of psychological problems because of low income, inconvenient transport, inaccessible information, and a difficult physical and cultural life.
14 In this locality, more and more parents expect their children to escape poverty through attending school. However, there is a large gap between educational needs and the poor teaching environment, which increases the burden on teachers. Influenced by local traditional culture, female teachers are expected to take on more housework at home and perform the same tasks as males at work. They may face more pressure than male teachers. Burnout is a distinct work-related syndrome and is most likely to occur in jobs that require extensive care for others. 15 Teaching is a career with a particularly high risk of burnout. 2 Graduating class teachers in primary and secondary schools, particularly those faced with an excessive workload and high enrollment rate, may feel greater pressure. However, a serious lack of scientific knowledge hampers the efforts of education departments to prevent psychological problems and burnout among teachers. We selected members of this occupational group in a remote mountain area, who have often been neglected, as the respondents for our study.
This study focused on mental health and burnout levels among teachers in remote mountain areas with undeveloped economies. Our aim was to survey and analyze the relationship between mental health and burnout among graduating class teachers in Luoding, Guangdong, People's Republic of China.
Subjects and methods ethics
The study protocol was reviewed and approved by the institutional review board of the Luoding Health Bureau. All participating schools deferred to the Luoding Health Bureau's institutional review board approval of the study protocol. We obtained written consent from all study participants.
study design and participation
Using a stratified sampling method, our study surveyed primary and secondary school teachers in Luoding from November 2011 to April 2012. One primary school and one secondary school were randomly sampled in each of the 21 "towns" or districts that comprise Luoding, and 15 graduating class teachers in each sampled school were randomly selected for interview and questionnaire investigations. A total of 630 copies of the questionnaire were provided to 42 primary and secondary schools, and 590 questionnaires were collected, resulting in an effective rate of 93.65%. Among the 590 valid questionnaires, there were 204 males with an average age of 34.46±8.11 years and 386 females with 
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Mental health in school teachers in remote guangdong Province an average age of 34.01±7.67 years. There was no significant difference in age between sexes in the respondents.
study instruments
The outcome variable of self-reported mental health was measured by the Symptom Checklist-90 (SCL-90). The SCL-90 has been translated into Chinese and provides an empirical test of validity. 10, 16 The SCL-90 includes nine symptom factors, ie, somatization, obsessive-compulsive, interpersonal sensitivity, depression, anxiety, hostility, phobia, paranoia, and psychoticism. A factor score $2 points indicates "mild symptoms", and $3 points indicates "at least moderate symptoms".
In addition to the SCL-90, the questionnaire incorporated the C-MBI to assess teacher burnout. This scale was designed by Fang et al, who added the dimension of intellectual burnout on the basis of the Maslach Burnout Inventory-Educator Survey. 13 Thus, the C-MBI comprises four dimensions, ie, emotional exhaustion, depersonalization, reduced personal accomplishment, and intellectual burnout. The first three follow the three aspects of the Maslach Burnout Inventory-Educator Survey. The last dimension is intended for the specific characteristics of Chinese primary and secondary school teachers and is presented as follows: teachers do not adapt to rapid social changes and knowledge updating and have difficulty coping with students' problems and poor learning abilities; as a result, they experience a sense of intellectual exhaustion. 13 The study was conducted by trained psychiatrists to ensure its quality.
statistical analysis
A statistical analysis of the data was conducted using Statistical Package for the Social Sciences version 17.0 software (SPSS Inc., Chicago, IL, USA). A two-sided test of significance was used, and the level of statistical significance was P,0.05. All data were expressed as the mean ± standard deviation. A Student's t-test was used to compare the differences between the two groups. The national norms for the SCL-90 and C-MBI were used as a reference for the national average level of mental health and burnout, respectively. A partial correlation analysis with sex as the control variable was conducted to examine the correlation between mental health and burnout. Stepwise multiple regression was used to analyze the impact of burnout on mental health, in which four dimensions of burnout were the dependent variables and nine factors of the SCL-90 were the independent variables (criteria being probability-of-F-to-enter ,0.05, probabilityof-F-to-remove .0.10).
Results

Mental health outcomes
As shown in Table 1 , the total score for the SCL-90 among the respondents was significantly higher than that of the national norm (P,0.01), and each factor score increased significantly (P,0.01), with the exception of interpersonal sensitivity and phobia. The mean factor score for obsessive-compulsive characteristics was more than two points. The data suggest that the overall mental health of respondents was at a low level, perhaps with some psychological problems and mild obsessive-compulsive symptoms.
Further analysis (Table 2) showed that the total score and each factor score on the SCL-90 among female teachers were all significantly higher than those of the male teachers (P,0.01). This result suggests that mental health in female teachers is worse than that of male teachers. Moreover, there were no significant differences in either total score or in each factor score among age groups, educational levels, professional titles, or seniority.
Burnout outcomes
As shown in Table 3 , the respondents scored significantly higher on both emotional exhaustion and intellectual burnout and significantly lower on reduced personal accomplishment than the reference of the national norm (P,0.05 or P,0.01). This result suggests that the respondents have a certain degree of burnout, such as self-experience of emotional exhaustion, reduced personal accomplishment, and intellectual burnout.
Further analysis (Table 4) showed that the factor scores for emotional exhaustion, depersonalization, and intellectual 
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Zhang et al burnout were significantly higher among female teachers than in male teachers, whereas the factor score for reduced personal accomplishment was reversed (P,0.01). The data suggest that burnout is more severe in female teachers than in male teachers. There were no significant differences in any dimension score among age groups, educational levels, professional titles, or seniority.
correlation between mental health and burnout
As shown in Table 5 , each factor on the SCL-90 had a significantly positive correlation with emotional exhaustion, depersonalization, and intellectual burnout, and had a significantly negative correlation with reduced personal accomplishment (P,0.01). This result suggests that there may be a strong relationship between mental health and burnout.
Burnout impact of mental health
As shown in Table 6 , all factors of the SCL-90 were entered into the regression equation for each dimension of burnout (P,0.01). The factor having the greatest impact on emotional exhaustion and depersonalization was anxiety (beta =0.187 and 0.178, respectively), and the factor having the greatest impact on reduced personal accomplishment and intellectual burnout was somatization (beta= −0.214 and 0.185, respectively). These data suggest that mental health status had obvious effects on burnout among the respondents. The best predictors of burnout may be anxiety and somatization.
Discussion
Our study found that the mental health status of the respondents is troubling. In particular, the differences in somatization from the national norm were most obvious. This finding indicates that the respondents relieve psychological pressure through individual somatic symptoms initiated to attract the attention of others instead of developing positive methods of coping. In the long term, this situation may lead to psychosomatic illness and may affect the respondents' teaching. Additionally, the respondents had mild obsessive-compulsive symptoms, which may be related to teachers' professional characteristics. The teaching profession requires teachers to have exemplary behavior and strict scholarship, which can easily lead to perfectionism and forced personality tendencies. 
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Our findings are consistent with several previous national studies. 14, 17, 18 Luo et al reported that the mental health status of 182 teachers in remote mountain areas of Shanxi Province was significantly lower than the national norm.
14 Liu et al and Zhang et al reported that rural middle school teachers had a low level of mental health. 17, 18 Studies abroad have also demonstrated that the mental health level of teachers has given rise to significant social concern and increased numbers of psychological interventions. 1, 19 Claro et al found that 28.6%
of 120 basic suburban schoolteachers in Chile had possible emotional problems. 1 Lodolo D'Oria et al found that the risk of teachers developing psychiatric disorders was 2, 2.5, and 3 times higher than that of clerks, health care professionals, and blue collar workers, respectively. 19 Our results may relate to current social factors and local characteristics. Luoding is a remote mountain area with an underdeveloped economy. There are a number of objective factors that widen the gap between the strong sense of a valued professional role and Notes: n=590; stepwise multiple regression was used with four dimensions of burnout as dependent variables and nine factors of scl-90 as independent variables. criteria: probability-of-F-to-enter ,0.05 and probability-of-F-to-remove .0.10; *P,0.01. Abbreviations: ee, emotional exhaustion; DP, depersonalization; Pa, reduced personal accomplishment; iB, intellectual burnout; scl-90, symptom checklist-90.
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actual social status, such as low wages, inconvenient transport, a poor teaching environment and facilities, limited staffing, and a lack of mental health education. Moreover, the respondents in our study were graduating class teachers who faced greater pressure and a difficult workload. All of these factors may have aggravated their psychological problems. Regarding burnout, our study showed that respondents exhibited some degree of burnout and mainly displayed emotional exhaustion, intellectual burnout, and reduced personal accomplishment. Among these self-reported experiences, emotional exhaustion was the most significant, followed by reduced personal accomplishment. These results coincide with the results of burnout models. [20] [21] [22] [23] [24] [25] Teachers are faced with an excessive emotional work burden, and their emotional resources are gradually depleted, ultimately resulting in emotional exhaustion. Furthermore, teachers find that there is a large gap between idealized expectations and reality, which results in a reduced sense of personal accomplishment. Other studies have reported that teachers are particularly prone to burnout. 2, 4 We did not find obvious depersonalization among our respondents, which is consistent with the results of the SCL-90, without significantly higher interpersonal sensitivity. This finding suggests that the respondents do not adopt a defensive coping style to reduce emotional input, but are inclined to adopt a somatization coping style to divert their experiences of negative emotion and emotional exhaustion. In addition, the respondents had significant levels of intellectual burnout, perhaps because teachers in remote mountain areas lack advanced studies and training.
With respect to sex differences in teachers' mental health and burnout, we found that psychological and burnout problems were more serious among female teachers than among male teachers, which is consistent with previous studies. 18, [26] [27] [28] Possible explanations for this phenomenon are related to the physical and psychological traits of females and to the local cultural environment.
14 In Luoding, it is generally believed that females should take on more housework in families and should perform the same tasks as males at work. Moreover, female teachers are traditionally expected to be kinder, more patient, and more careful than males. Therefore, female teachers are under greater pressure, and they often show more internal conflict and maladaptive behavior, which may lead to physical discomfort, anxiety, depression, and burnout. We did not find significant differences in mental health or burnout among the different age groups, educational levels, professional titles, or seniority. This finding may be related to the overall low level of teachers' qualifications in remote mountain areas.
Furthermore, we found a significant relationship between mental health and burnout; respondents who scored high on negative affect also scored high on burnout. The level of mental health was a common predictor of burnout (emotional exhaustion accounted for 92.8% of the burnout cases, depersonalization for 92.9%, reduced personal accomplishment for 89.9%, and intellectual burnout for 95.0%). The best predictor of emotional exhaustion and depersonalization was anxiety, and the best predictor of reduced personal accomplishment and intellectual burnout was somatization. This finding suggests that the symptom-related factors of the SCL-90, particularly anxiety and somatization, have important effects on burnout. Thus, regular assessment of teachers' mental health and early intervention are important to reduce burnout, which can be overcome when the cause is identified. On the one hand, it is necessary to undertake certain measures to improve the mental health of teachers, such as developing better teaching environments and living standards, establishing reasonable education policies, and strengthening social support systems. On the other hand, government departments should reinforce mental health and burnout education for teachers to help them establish rational cognition and realistic catharsis and manage psychological exhaustion. 29, 30 Moreover, schools in remote areas should attach particular importance to preventing intellectual burnout among teachers by providing professional training and career development planning.
Our study has certain limitations. The first is related to the assessment tools. Our outcome variables were selfreported. Given that depressed individuals are less likely to rate personal accomplishment in a positive light, this would lead to a common method bias. Another limitation may be the sampling of schools. Despite intense efforts to involve all schools, those that did not agree to participate may be less concerned about and supportive of their teachers, which may result in underestimated associations between mental health and burnout. Moreover, respondents might have concealed their true psychological status because of the reputation and authority of their schools. Additionally, stressors were not included in our survey content. Finally, there may be a difference between urban and rural teachers. Although developing this issue was beyond the scope of our paper, we consider this a potentially important issue for further exploration.
Our study also has some strengths. To our knowledge, this is the first study of mental health and burnout among primary and secondary school teachers in Guangdong Province. 
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In particular, we focused on teachers in remote mountain areas, who have often been neglected. We measured each dimension of burnout and tested the influence of mental health on burnout. By understanding the present status of psychological problems and burnout among teachers, we can provide organizations with a scientific basis to improve the mental health levels of teachers and to find solutions. Our findings suggest that the current outlook for the status of mental health and burnout among graduating class teachers in remote mountain areas is not good. Promotion of mental health may be important to prevent burnout.
Conclusion
The current level of impaired mental health among graduating class teachers in remote mountain areas of Guangdong is lower than the national average level, and the level of burnout in these teachers is higher than the national average. Mental health status has obvious effects on burnout among these teachers. The troubling status of mental health and burnout among the teachers in this region warrants close attention, and the data presented here should enable us to highlight key areas that may be improved to enhance mental health and prevent burnout.
